Objective. To implement and evaluate an assessment system based on the 1998 Center for the Advancement of Pharmaceutical Education's (CAPE) Outcomes for students in advanced pharmacy practice experiences (APPEs). Description. The system requires each preceptor to create a summative assessment tool by choosing the most important 20-30 CAPE competencies and sub-elements necessary for his/her pharmacy practice with each to be scored by him/her on a 4-point scale from ''exceeds expectations'' to ''below expectations. Students' grades are determined by an examination committee based on the preceptors' assessments. The system contains a mechanism to assist students with competency deficits and permits a student's yearlong performance in the APPE program to be considered when assigning grades for individual APPE courses. Evaluation. The assessment system permits each student's performance in individual APPE courses to be mapped to the CAPE competencies for grading purposes. It permits class performance in an APPE program to be mapped to the CAPE competencies for quality assurance and school planning.
INTRODUCTION
Recent publications by AACP, ACPE, and others have stressed the importance of experiential education in the first-professional doctor of pharmacy (PharmD) degree curriculum, described the challenges facing experiential educators, and underscored the need for improved standards and scholarship in experiential education. [1] [2] [3] [4] [5] [6] [7] For example, in order to meet evolving accreditation standards and guidelines, mapping the performance of students in experiential courses to the competencies required to practice pharmacy is becoming increasingly important. 6 The University of Colorado at Denver and Health Sciences Center (UCDHSC) School of Pharmacy implemented its first-professional PharmD program in 1999. As part of that process, introductory pharmacy practice experience (IPPE) courses were implemented with assessment systems that mapped student performance to the competencies defined in the 1998 CAPE Educational Outcomes. [8] [9] [10] [11] This paper describes the design and evaluation of an assessment system implemented in 2003 to map University of Colorado students' performance in advanced pharmacy practice experience (APPE) training to the CAPE competencies.
DESCRIPTION
In planning its APPE program for the new curriculum, the UCDHSC School of Pharmacy chose to retain the format of 7 full-time, 6 -week courses used in the School's postbaccalaureate PharmD program. The assessment system for that program utilized a summative assessment tool comprised of 7 domains (not based on the CAPE competencies), and the same tool was used for all rotation types. In brief, the preceptors were required to score each student's performance as ''exceeds expectations,'' ''meets expectations,'' ''meets expectations with limitations'' (minor problem), and ''below expectations'' (major problem) for all 7 domains. Any domain scored ''below expectations'' or any 4 domains scored ''meets expectations with limitations'' resulted in a ''Fail'' grade. The school's Committee on Experiential Training had the task of bringing the school's APPE assessment system in line with the standards set for the IPPE program. The system was developed by the Committee and approved by faculty members.
The system contains 2 formative assessments not related to the CAPE competencies and not described in this manuscript. For a description of the formative assessment system, please refer to course PHRD 6700 at http:// www.uchsc.edu/sop/educ_programs/exp-ed/docs.htm.
Summative Assessment
The 1998 version of the CAPE competencies lists 5 professional and 7 general practice-based competencies, with each divided into secondary, tertiary, and sometimes quaternary sub-elements that provide more precise descriptions of the competencies. 12 The 12 primary competencies are suitable for IPPE assessment systems, but the Committee felt they were insufficient to identify students' strengths and weaknesses with the precision needed for APPE assessment purposes without using the sub-elements. Collectively, however, the 12 general and professional CAPE competencies have 235 sub-elements, which are too many to include in a practical (usable) assessment tool. Nonetheless, there is substantial variation in the nature of APPE courses (eg academic, community, hospital, and pharmaceutical industry practice sites) and there are qualitative and quantitative differences in the CAPE competencies that students are expected to demonstrate in different APPE courses. Accordingly, the Committee chose to develop a system that permitted variations in the primary CAPE competencies incorporated in the assessment tools for individual APPE courses and in the weight given to each competency by including a larger or smaller number of subelements.
The Committee was composed of individuals from academic, ambulatory, institutional, managed care, and community-based pharmacy practice with experience assessing students' performance in APPE courses. Its members agreed that assessment tools containing approximately 25 domains (line items drawn from the 12 CAPE competencies and their sub-elements) would be acceptable to preceptors in terms of time needed to complete the assessment yet permit them to assess students' performance in sufficient detail to be acceptable to the school.
Template assessment tools for common APPE courses, including ambulatory care, community pharmacy, and hospital-based rotations, were created by small teams comprised of committee members (refer to course PHRD 6700 at http://www.uchsc.edu/sop/educ_programs/exped/docs.htm to view the templates). Preceptors could use one of the standard templates or customize an assessment tool by personally selecting CAPE competencies and their sub-elements. Training was provided to orient preceptors to this process.
At the completion of an APPE course, the preceptor is required to score his/her student's performance for each domain in the assessment tool as ''exceeds expectations,'' ''meets expectations,'' ''meets expectations with limitations'' (minor problem), or ''below expectations'' (major problem). In addition, he/she is required to provide a written rationale for any domain scored ''exceeds expectations,'' ''meets expectations with limitations,'' or ''below expectations.'' Preceptors are encouraged (not required) to recommend a grade of ''Pass'' or ''Fail'' for each student. The Committee on Experiential Training determines and assigns student grades based on the preceptors' summative assessments (see below for grading policy).
A student who receives 1 or more ''meets expectations with limitations'' scores in any summative assessment is expected to recognize the preceptor's concerns about his/ her performance and ensure that the problems are satisfactorily addressed in subsequent APPE courses. However, if a preceptor scores the student as ''meets expectations with limitations'' for a competency/sub-element previously given the same score by another preceptor in an earlier APPE course, the student is required to write an action plan that describes his/her intentions to address the problem area(s). The student is required to provide copies of the action plan to all of his/her subsequent APPE preceptors and the School's Director of Experiential Programs. In addition, the student is expected to discuss the action plan at the start of each remaining APPE course with the preceptor and ask for his/her help in addressing the problem(s). The preceptors are asked to modify the APPE course in whatever way they deem appropriate to allow the student to acquire the necessary competency. An action plan is not required if a preceptor scores 1 sub-element of a CAPE competency as ''meets expectations with limitations'' and another preceptor gave the same score but to a different sub-element of the same competency.
A student who receives a third ''meets expectations with limitations'' score for the same domain (ie the same problem is identified by 3 preceptors) has their performance reviewed by the Committee on Experiential Training. The Committee has the power to prescribe a plan of action designed to assist the student, which may include additional didactic and skills education and interruption and/or modification of the student's APPE program. A copy of the plan is given to the student's APPE preceptors who are asked to facilitate implementation of the plan. The Committee reviews the ongoing performance of the student and has the power to modify the action plan at its discretion.
Any student who receives a ''below expectations'' score for any domain in any APPE course is required to write an action plan that describes his/her intentions to address the problem area(s), provide a copy of the plan to the school's Director of Experiential Programs, and discuss the plan at the start of each remaining APPE course with his/her preceptors. Any student who receives a ''meets expectations with limitations'' or ''below expectations'' score for any domain scored ''below expectations'' in a previous APPE course has their case reviewed by the Committee on Experiential Training (see above).
Grading
The Committee on Experiential Training functions as an examination committee and assigns each student a ''Pass,'' ''Fail,'' or ''Incomplete'' grade for each APPE course based on the preceptor's summative assessment. ''Incomplete'' grades are reviewed at the end of the APPE program and changed to a ''Pass'' or ''Fail'' grade based on the student's overall performance. The rationale for using ''Incomplete'' grades is that the Committee was more interested in students' competency at the completion of the APPE program than at any interim point. Accordingly, if a student received ''meets expectations with limitations'' *APPE: advanced pharmacy practice experience. The data presented is the mean frequency each student was assessed for competency during the P4 year. Required courses were 2 community pharmacy (Comm); 1 ambulatory (Amb); 1 hospital -institutional (HI) defined as an APPE focused on the drug distribution and other centralized functions of a hospital pharmacy; and 1 hospital -clinical (HC) defined as a decentralized APPE focused on improving patient care through face-to-face interactions with patients and their healthcare teams. Elective (Elect) courses were any two APPE courses including drug information, medical writing, pharmaceutical industry, research, and additional Amb and HC experiences (but not HI or Comm)
American Journal of Pharmaceutical Education 2006; 70 (3) Article 60. scores for multiple CAPE competencies/sub-elements in his/her first APPE course and 6 other preceptors during the year reported that he/she ''exceeded'' or ''met expectations'' for the same competencies, it is reasonable to believe that the student is competent and there is no purpose in forcing him/her to undertake additional training. On the other hand, if a student is scored ''below expectations'' in their final APPE course (eg, for the CAPE competency Social Interaction because he/she was consistently arriving late and leaving early without permission despite warnings) it is reasonable to assign a ''Fail'' grade and to require the student to repeat the course. Grades are determined by a consensus process based on the preceptor's scores and written comments, by precedent, and (if necessary) by the student's overall performance in the end-of-year review of ''incomplete'' grades. The arbitrary cut points used in the postbaccalaureate program (ie, 1 ''below expectations'' or 4 or more ''meets expectations with limitations'' scores 5 ''Fail'' grade) were abandoned.
EVALUATION
Evaluation data for the assessment system is shown in Tables 1-4. Table 1 shows the most common CAPE professional competencies and sub-elements incorporated in the APPE assessment tools for the class of 2004, and the mean frequency each student was assessed for those competencies by rotation type. Table 2 shows equivalent information for the CAPE general competencies. The majority of the CAPE competencies/sub-elements used to score students' performances over the course of the year were those recommended by the school in the syllabus templates. However, 104 CAPE competencies/subelements were introduced by preceptors and used on 617 occasions, representing 5% of all scores. On average, Table 3 shows descriptive statistics for the number of CAPE competencies/sub-elements incorporated by the preceptors in the assessment tools for the ambulatory, community, hospital-clinical, hospital-institutional, and elective APPE courses completed by the class of 2004. The data for the required rotations (2 community, 1 ambulatory, and 2 hospital rotations) show that 238 (59%) assessments were completed with fewer domains than the corresponding templates, 146 (37%) with the same number, and 17 (4%) with more. Table 4 shows the year-long cumulative summative APPE assessment scores for the class of 2004 (82 students). Twenty-two students (27% of the class) received 1 or more scores of ''meets expectations with limitations'' during the year including 3 students who also received ''below expectations'' scores. Four students were scored ''meets expectations with limitations'' for the same competency/sub-element by 2 preceptors and, together with the students who received ''below expectations'' scores, were required to follow syllabus policy (see above). One of the 4 received those grades in his/her sixth and seventh APPE courses and was required to demonstrate mastery of the problem competency in an additional (eighth) rotation with a faculty preceptor. Another student received 3 ''meets expectations with limitations'' scores for 1 CAPE competency sub-element and, as per syllabus policy, was required to comply with an action plan determined by the committee after it reviewed his/her performance. Four students received ''incomplete'' grades that were changed to ''pass'' grades at the end of the program after review of their overall (year-long) performance. Another student had their program modified midyear to include a second hospital-clinical APPE course after receiving multiple ''meets expectations with limitations'' scores in a required hospital-clinical APPE course. One student received a ''Fail'' grade and was required to repeat the course.
DISCUSSION
An assessment system based on the 1998 CAPE Educational Outcomes competencies has been successfully introduced for students completing an APPE program. Its primary advantages are that it is based on an authoritative (validated) set of competencies and that it permits the performance of individual students and classes to be mapped to the competencies required for pharmacy practice in accordance with evolving accreditation standards and guidelines. 6 It provides information for grading students' performance as well as qualitative and quantitative information on the competencies included in the APPE assessment process for program evaluation and planning. The assessment system was accepted by the school's APPE preceptors. The school's previous (postbaccalaureate PharmD) APPE summative assessment tool had 7 domains and the evaluation shows that preceptors (with very few exceptions) were willing to use a larger and more detailed tool. Also, some preceptors were willing to modify the template assessment tools provided in the course syllabus to suit their APPE courses. Individual preceptors are in a better position than anyone else to determine what competencies will be needed by a student to successfully complete an APPE course under their supervision. Accordingly, an assessment system should have the flexibility to allow preceptors to express the competencies they emphasize at their practice sites. The frequency with which individual competencies and their sub-elements were included by preceptors in their assessments of students' performances provided insight into which competencies they viewed as most important. Nonetheless, it is the school's responsibility to set qualitative and quantitative standards for the mastery of the CAPE competencies in an APPE program and to assure that students, through an appropriate selection of APPE courses and preceptors, have the opportunity to demonstrate that mastery.
The system proved to be flexible. It permits review of each student's performance in each APPE course throughout the year and an end-of-year review of overall performance. The Committee on Experiential Training's first preference, given that a student is either competent or not competent to practice pharmacy at the completion of an APPE program, was to assign a single grade (at the end of the year) based on the 7 APPE course assessments. However, that option was not viable due to factors outside the school's control (eg, student financial aid regulations), and accordingly, a system was designed that permitted ''incomplete'' grades to be assigned for individual APPE courses until more information about competency became available from subsequent APPE courses.
The system provides the advantage of tracking competency deficits from one APPE course to the next by the examination committee and, if the deficit is not satisfactorily addressed by the student, it is addressed by the committee. For an APPE course, it is reasonable to assign a ''pass'' grade to a student who was given ''above'' or ''meets expectations'' scores in 24 out of 25 domains and 1 ''meets expectations with limitations'' score. However, if preceptors in subsequent APPE courses identify the same competency deficit, it is important to have a mechanism in place for identifying the ongoing problem and helping the student master the competency. In the school's previous APPE assessment system, it was possible for 7 preceptors to identify the same minor deficit in 7 APPE courses and for the student to pass each course and graduate without evidence that the problem was remedied. The new assessment system, in the first instance, gives responsibility for correcting competency deficits to the student. Each student is expected to address minor problems without intervention by the school or preceptors and, when an action plan is required, it is the student's responsibility to write the plan. In the second instance, the responsibility for correcting competency deficits in the new system is shared by the school and the student.
The system allows the same grading standards to be applied to all students. The school's previous system required preceptors to assign ''pass'' or ''fail'' grades, and there was evidence that preceptors were too reluctant to assign ''fail'' grades. The system was regimented: any domain in the assessment tool marked ''below expectations'' or 4 domains marked ''meets expectations with limitations'' resulted in a ''fail'' grade. In practice, very few ''below expectations'' scores were assigned and, though it was relatively common for 3 ''meets expectations with limitations'' scores to be assigned, few preceptors gave 4. In addition, mismatches were seen between a preceptor's narrative (negative) comments about student's performance and the domain scores. In the old system, the few students who were assigned a ''fail'' grade typically believed they had been treated harshly by their preceptors and, by invoking appeal procedures, involved those preceptors in a time-consuming process. In the new assessment system, the use of an examination committee takes the responsibility of assigning ''fail'' grades away from individual preceptors, allows each student's performance to be discussed and compared with their performance in other APPE courses, and reduces inter-rater variability in the grading process. The new system encourages (but does not require) preceptors to recommend grades, but they are protected from appeal processes. Thus, there is no disincentive for preceptors to express their true opinions about students' competencies and they retain the right to dismiss students from APPE training sites at any time for cause (eg, for inappropriate behavior).
The assessment system has limitations. First, its validity has been challenged by the publication of the 2004 CAPE Educational Outcomes. 13 The purpose of the new document is to provide an organizational framework to keep curricular outcomes contemporary and valid. It defines desired PharmD curriculum outcomes across the major headings of pharmaceutical care, systems management, and public health but, unlike the 1998 version, it does not identify specific outcomes readily adaptable for assessment purposes. However, the 2005-2006 AACP Educational Outcomes and Objectives Development Task Force has been established and given the task of developing supplements to the 2004 document. One objective for the proposed supplements is to describe the general and professional competencies needed for pharmacy practice in greater detail to guide teaching and assessment in individual courses. Accordingly, when the supplements are published, it will be necessary to adapt the assessment system described in this paper to those supplements. In the mean time, it seems reasonable to continue to use the 1998 Educational Outcomes-based system described in this paper. Other lists of pharmacy practice competencies that could be used to create assessment tools have been published but are either foreign (may not represent pharmacy practice in the United States), 14 represent the thoughts of small groups of individuals or single organizations, 3, 15, 16 address specific rotation types, 17 or contain too many elements to be practical. 3 The 1998 CAPE document was developed on earlier work supported by national organizations including AACP, the American Pharmacists Association, the American Society of Health-System Pharmacists, and the National Association of Boards of Pharmacy and, for the moment, remains the most valid expression of the competencies required for pharmacy practice suitable for assessment purposes.
Second, the system lacks a student self-assessment component. Development of self-assessment skills is important to ingrain in students the principles of life-long learning. 18 Though incorporated in the school's IPPE courses through the use of reflective writing assignments, 8 student self-assessment has not yet been incorporated in the APPE program. Third, though the system requires preceptors to score student performance on a 4-point scale (ie, ''above expectations,'' etc), it does not give explicit guidance in defining those levels. Rubrics and/or lists of performance activities have been published to help preceptors assess students' level of performance in APPE courses, but they remain subject to inter-rater variability. 3, 11, 18 The system described here allows interrater variability to be taken in to consideration by permitting each student's overall (yearlong) performance to influence grades for individual APPE courses.
Fourth, the evaluation of the assessment system provided only limited insight in to preceptors' willingness to modify the template assessment tools to suit their rotations. Most preceptors appeared satisfied with (used without modification) the standard template assessment tools. For example, the differences in the sub-elements used by the preceptors to assess CAPE Communication competency in the community, ambulatory, and hospital-based APPE courses mirrors differences between the template assessment tools. However, the use of competencies and sub-elements not included in any of the templates shows that some preceptors were willing to adapt the templates to reflect their rotations. The fact that many of the assessment tools customized by the preceptors contained fewer domains than the corresponding templates implies that tools with 20-30 domains may be the maximum that most preceptors are willing to use. There are no data available in the literature to define the optimum number of domains in an APPE assessment tool but there is evidence that the number of items influences responses. 19, 20 CONCLUSION A 1998 CAPE Educational Outcomes-based assessment system has been successfully implemented for students in advanced pharmacy practice experiential training. Its primary feature is that it permits class and individual student performance to be mapped to the CAPE competencies in accordance with evolving accreditation standards. In addition, the system is flexible. It encourages preceptors to create assessment tools utilizing the CAPE competencies and their sub-elements most relevant to their practice, and it permits students' year-long performance in the APPE program to be considered when the examination committee assigns grades for individual APPE courses.
